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ABSTRACT 

PURPOSE: To form incompatible TFT characteristics on the same substrate, by 
constituting TFT's of the peripheral circuit part of crystalline silicon 
films constituted in the direction parallel to the carrier flow, and 
constituting TFT's of the picture element part of crystalline silicon 
constituted in the direction vertical to the carrier flow. 



CONSTITUTION: In an active layer 110, the source/drain direction is in 
parallel with the crystallization direction. In an active layer 111, the 
source/drain direction is vertical to the crystallization direction. As the 
result, TFT's formed in the active layer 110 have characteristics that the 
ON current is large, and TFT's formed in the active layer 111 have 
characteristics that the OFF current is small. Thereby the constitution 
capable of high speed operation can be obtained in the peripheral circuit 
part, and the constitution wherein TFT's having small OFF current necessary 
for charge holding are arranged can be obtained. Hence the incompatible TFT 
characteristics can be formed on the same substrate. 
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fc. U— tf— fttLTtt. K r FI+yTlz-if- (& 
124 8nm. A;kX(62 0 n s e c) Sffll^fc**, fill 

lW-fW2 0 0~4 0 0mJ/cm ! . 0UAt4 
2 5 0mJ/cm ! <h U — ^RfflCO^ 2 ~ 1 0 > a y 

IC*«£2 0 0~4 5 0 < Ce«lCiD^-r-5C:i:(4#fflT 

#^-T-5^#l^K-y$tlfe^F«ie^^l 17iNf 
£tt#TSTtt*#K-73nfc*«tt«tfl 1 8il 
19(4. gfilcettffcStl*:. (04 (E) ) 
[0 0 3 1] «HT. S^6 0 0 0A<Dm<t&&m 1 2 

0 £ Jl Pal «6#$! <h L T y 9 XV C V D ^ t Z «fc o T f& L 
fc. ^etC. XAyi'ffilCioTf $ 5 0 OA© 1 TO 

l&f&Ltz. -E-LT. JBMieiMtri 2 0(CZ3>^i7 h*- 
;u (n>^^ h*-;K7)^?H4Stt0 5 (C) fc^f) 

^A©#@KlCctoTTFTCDtt@ • ffi^l 2 2~ 1 2 
6*»riiLfc. «^fC. 1 ^JE©7K^f?HMT 3 5 0 

-ti-fc. (0 6 (F) ) 
[0 0 3 2] 05 (B) *^=bB^^^T-$.-5*i. mUM 

1 1 01w*3^Tt4. V-X/KU<>^l4«SJi{fc?3lSl 
t^FfTT^O. -73. gtt^l 1 1 KH*5t,>-n4, v- 

^. ffitt^l 1 0iC^p£$nycTFTT?{4, ^">'ffl[Dft^ 
*^<. -75. ffitt^l 1 HC^fig^nfeTFTTti. 
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[0033] mmm 2 ] 06 ic*istt«©««:i:s 

(WES) £tk-T. S« (a-~>^7 0 5 9) 2 0 1 
±l:fh7-Xh + ->-y7> (TEOS) £g?s!t£SC 
SiLT^XYCVDSCtoT, JP£2 0 0 0A© 

mmm<DTi&m2 0 2 ^psl*:. ^lt. tm^<d 10 

fiE^IC 6 2 0~6 6 0 < CTl~4ra7r-JHfc 

0. 1 — 1. ot;/», »*L<«, 0. 1~0. 
3t;/7>T?fc}£U 4 5 0~5 9 orSTiSS^ffiTb 
fc©Pr?]& Offline. SStC, T^X'VCVD&fCJco 
TJP$ 3 0 0-8 0 0AO#SiafI2 0 3£fi£ffi|L 
fc. LTv JP£ 1000 — 3000A. #J>Lfc£2 0 0 
0 k<DW.i\3£M<F>'?^2 2 0 4£ffl<^T, S$20~5 
0 k<D-yT)im2 0 557/V^S«Lfc. Xy 
y;^«^L^«T-^< tfcck^. (06(A)) 
[0 0 3 4] C<£>t£. ttHi^TT 500~620 20 

mm2 o 3©^^b^fTofc. ^mcte. ^-y^tJi 

&!7jfa£itfTL;fc,, 06 (B) tZ&^T. ®i2 0 6, 
*3cfclA"2 0 7«*XSlCJ:oTi^^t:Lfe®^T'fe(3. 
M«i2 0 8*5<t^2 0 9li#aBa$C9S$©MT* 
5. (06 (B) ) 
[0 0 3 5] 'AlZ. •> l j3>l2 0 3$/t^-->^L 

t. &tt©?gi4Jifli*£ 2 1 o (mmmiei&mm) fc^tf 
2 1 1 mmh7>v*?mm zmfcLfz. m&m<D 30 

T^^^^fco mux, m&m<Df&m&z£ofa±isit 

Zfz&iz^tfy H • -y--v;i, • 7-— )i (rta) jag 

SriJd&ofc. ftffctfJtCte. 0. 6 — 4 ym. iCTU 
0. 8~1. 4 MmJCtf— ^SrfeO/7P^-7t<&3 0~ 1 8 
O^HStLfc. ^HSUCO. 1 ~ 1 0 %OHC 1 

[0 0 3 6] #^<^>7ti!S<*:UT«/NDy>^>7 p «:ffl 

A-±©ias*t9 0 0~ 1 2 0 O'CWHtca&S.k^JciS 40 

twciis^t-^-i/T. z\n&ifr?yu<DytM\z7 ^ 

li5 0~2 0 0t/#. P$iate£S*?£illT2 0~ 1 0 0 
*S«£2 0 0~4 5 0"C, 0U;U£4 0 O'CICUa^Lfc 

[0037] cogsnftRasttt. ssKsaKncinfe 

-rZ>Z£\Zt£2><DT'. iJ^^^<nisa^m>bm\zif9 50 
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•5. »SSKIiSiS?lI-C5 5 0-6 5 0 

*c. ft«Wicte6 o ot:-eiB5W7'^i-;Hxfc, yr- 
jmmitgfoizm'g&R&tste^mmnum&miR-rz 

&K*<&<5. CC^f. 2 0 - 2 0 0 

A. ftSWC(J4 0~l 0 0A©f$OMtI2 12 

SttfcttffiT?. 5 5 0~6 5Otttfti5C&^i, 5 

o o~8 o o Aomznmitmmm&mznz. (06 

(C) ) 

[0 0 3 8] -e<D&. teos twtm&mntTz -? 5 
x?cvDfei:±oTfs 1 0 0 0 A<Dmt&mm2 1 
3*y-f bmmmt^T^mvfzo ^mm<o&mum\t 

2 0 0—4 0 0*0. 0!IA.«3 5 OttL, T E O S (C*f 
l/T, 1-5 0%. ^WJC«2 0%<Db*)VUUX.=?- 
U> (TCE) SrilAS-t**:. TC ECioT, y-f h 

tz. 2*>\z. z\<z>j:m<z)'&. &m$.fz\z-mt-&m* 

XS 5 0-6 5 0X:X-m7-— JUTtiU. (0 6 

(D) ) 

[0 0 3 9] 3l£ttV*T, X/t^^tefCct^T. JP£3 
0 0 0-8 0 0 OA. 0 0 0 AcOTJUSn^A 

JK (0. l~2%©X*>->*^A*#tJ) SricffltLfc. 

@2 i 4-2 1 6 zmfoisfz. sstc y< hmstcm 

* T'iimr -5 C £ (C «fc o Tiigfft £ *5 H U t» . 
y-f h*S©±®*3j;DJ{Bi|ffiiC 1000-3000 A. 
dCT«2 0 0 0 AO&fcT^X^AffiSS^J&Lfc. 

jio»«»fl:tt. ®5®au~5%^£nfcxyk>y 

-5. 

[0040] #tc. -f;i->K— tr>y^ (^5X7H- 
e>yfttfefp) <c«k^T. ftttSSg^ (y-x/h* 
u-r>. y^^u&fisj^-r-s) icy-r h®@sc. -r^c^ 

s^wtc p t> u < «N^«s^f=t-^-r^>^Ftt#»**in l 

fc„ K-tf>^XtLT, 7*X7^> (PH, ) *5 
«t^v#V> (B, H, ) £/fl<,>. h?I#CD«^«. JOjS 
«S*60~90kV, #]xkf8 0kV, ^#(D«^ 
ti. 4 0~8 0kV. 0iJ^.«6 5 k VifS. h'-Xfi 
«lxio ,s ~8xio ,s cm-'. #J;U;£. 
Cera", *'?^S2xiO li 1 !:Lfc. h*-tf>y»C 



( 8 ) 

13 

NW.<D7£®mmt$.2 18*219. PI©^«J 
i«2 1 7A<MSn. PftWSTFT (PTF 
T) ©«iNft*MTFT (NT F T) t©®^ 

[0 04 1] Is—tf-yttDrnMiZ^iTY-- 

Ac. U~1f-7ttLTtJ. KrFI+->7l/-lf- (& 
fi248nm, A;Wi2 On s e c) £ffll^it;5<. ffi 

X^M-W2 0 0~4 0 0mJ/cm ! . #J;t# 10 
2 5 0mJ/cm' * U — T^filf 2 - 1 0 ->a v 

Kfi«£2 0 0-4 5 O-CeSfCSD^-r-S^ttiWfflT 

£-5. i©u— tfrx-jufitc&^T. sfctcssmt;* 
m.m2 1 7-2 i 9«^g(cfe^b$nfc„ u— tf-y 

x-;u©ft;b9icRTA&lc<fcoT*ii$^©?§ttfc£:fc 
C&oTfeiK (136 (E) ) 
[0 0 4 2] i^T. IS6 0 0 0A©ifti$l2 2 20 
0 &mffl&®i<& tLT^XTCVDffiCJ;^ TJgfig L 
fc. Se>fC, XA.^SlCioT)?$5 0 0A©ITO 

Bifchtz. fLT, JBMIMM&2 2 OKs^* h*- 

->?A©^IIlCJ:oTTFT(Dfg • E8§!2 2 1-2 
2 5£fgfi£Uit. »&fC. 1 »)E©7Km#ffl^,T 3 5 0 
t:. 3 0»O7n-MiJ^^I,\ TFT[alSS£:5rJ5££ 
1±ifc. (06 (F) ) 

[0043] mmm 3 ] 07 \z^mm<n^rM 30 

(VflH) £*T. (3-->^7 0 5 9) 3 0 1 

itc-^h^ • x h*-> • ->5> (teos) tmrnzw- 

^tLT^X^CVDaiCioT. H^2 0 0 0A© 
^{fc^moTma 3 0 2 6»*l/ft. ^LT. TitUM© 
fifcJK&K:, 6 2 0-6 6 0t:Tl~4BtF B 1T— — JlLfz 

0. 1-1. 0"C/5}\ »$Kli 0. 1-0. 
3-C/^T^L-. 4 5 0~5 9 0tJTifi!i<iTL 

300-1200 A. 0 0 0 A©#JiJt 

SSg«[3 0 3^fi£^LAc. fl/T. JPS 1 0 0 0-3 0 40 

o o a, mz.&2 ooo Aomt&moy^xi? 304$ 

ffll^T. JP3 2 0-5 0 A<D-yf)Um3 0 5 SrXAW 

<fct>. (07 (A) ) 
[0 0 4 4] d©&. t$f?lgTT5 0 0~6 2 0 

mm3 o 3©^<b€-fTofc. fcsintii. z 7 ^ti 

ft^laJKilfTLfc. 07 (B) KiS^T. SS3 0 6. 
*>«fctf3 0 7iZ*T.miZ£?Tf£M,itLtzm>&T'&K). 50 
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mm 3 o 8i5«ttf3 o 9tt#sfa$fflitoi«(Tfe 

(07 (B) ) 

:fctC. ->'J3>®|3 0 3$-/t^-->^LT. &#©?£ 

ttnmK3 i o mffiwm&mm) &j:zf3 1 1 asm 

[0 0 4 5] ffflt, lO%0*^5ttfl^E. 5 

5 0-6 5 or. «*«jictt6 o ox:<Dmm&mn.*\z 

*><AT. 3~5«H«ttK-r*CtK:J:oT. fiittJl©^ 
200-800 A, ft^lWcte 5 0 0 AR-ffcS 

■a-, mit2tmm3 12.31 3&wf&\^ti. z\<om\tm 
mmv>Bf8.\z\tn-i uv>3L-y>?mtm (** : mm= 

1. 8-1. 0:1 (#fgit> ) *qr»T»ofc. -5"© 
9$. »&nfcBMt3*JH3 12.31 3©J?£te, 40 

o - 1 6 o o A. *nmm-cit 1000 A/t'o*:. g^t 

J£fil)g£^J(&L*:|g, 1 IfUE©— ^HfcXgJJt^ffiM-r 6 
0 0"CTlB#F B 1Tx-;U*t>C^:c>^t<CJ;-3T. SHfc 
g^tf©*SN^I^*Lfe. (0 7 (C) ) 
[0 0 4 6] 3I£3^T. X/l^&fCfccT. JP£3 
0 0 0-8 0 0 OA, 0d*.fcE6 0 0 0 A©7JU3 
fit (0. l~2%©X#>>^.k£^tf) fcjsfcgtLfc. 

S3 1 4-3 1 6£fl2f£U SSK. Jll&tfiJ 2 £ rattle 

<b£:fcc&u. y< h^ffi©±M*5j;UCffliJ®(c iooo 

-3 0 0 OA. d^Tfi2 0 0 0 ACDKftJ^S-'JA 

[0047] ^tc. K-tr>y& (y^XTh- 

t?>y*£*fc«-5) (CjcoT, ffittJiffi*£ (V-X/K 

%?4 h«St^©^ffl©^t«^TXi7<i:LT. SE 
^^6<UC P t> L < ttNI»«3!«f*-£-r**«<l*S*iO L 
it. K-fcf>y#X£:LT. 7*X7-f> (PH, ) 
«fctfv?#7> (B, H t ) Bn#©^«. tt)3 

*JEi£-6 0-9 0 k V. 0i|^.«8OkV. ^#©«-& 
«. 4 0~8 0kV, WAtf6 5kVtn. h*-Xft 
«lxlO ,s ~8xiO ll cm- ! , &\7L\X. 5 X 1 
0 ,s cm-'. *Om&2 x 1 0' 5 ibfc. H-e>yi; 

ox. j e-n-6ti©7c^$s^WicK-tf>yLfe„ ci© 

i^*. N^©?Fifie^ffiJ^3 18*319. PStf©^^ 
ffii&3 1 7*^B£^n, PftWSTFT (PTF 
T) Ol^tNftMITFT (NT F T) *©@J® 

[0 0 4 8] ^©'^. l^-+f-^©BgltlCJ;oT7x- 
JU£?T<^. -f ^>ttAL.fc^F«ie^©ffi^b^*JC^o 
it. U— tf-'-ftib-Oi. K r FI+y?l/-f- (i^ 
fi2 4 8nm, AfXti2 0nsec) €rffl^t*<. -fill 
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I^M-Sfi« { 2 0 0~4 0 OmJ/cm' . 0U*.tf 
250mJ/cm' <hU -MlCOf 2-1 Oxa-v 
1- . MK.tf2->3 7h<tLfc. C © V— tf — 3t ©Il« 

«cSl££2 o o~4 5 oxgffiiciro&T&^tteWfflx 
nfcMittctt:^^ua*&8iXT^&©T-. :©i/- -y-' 
®i3 17~3 1 9ti^airffitt{t^nfe. 

[0049] '&\zmit&m&m3 2 oj^xtcvd 

5~1 ^m. MZ-ttO. 7 umtLfzo (07 (D) ) 

#>3 2 1 . 322, 32 3*<S^fc. 

[0 0 5 0] ^CO«=Mtt©l6ift3 2 1~3 2 3 
©tJ-J*. »K*CDB»4. *KJ«itSnfc*fl3£*J«3 2 20 

n«t>OTttft<, lita*I3 2 0O^fy^Al/ 

[0 0 5 1] fbt. S^5~50 nm©^>§3 2 

V*. (0 7 (E) ) 30 
*LT. «g2 0 0~6 5 0t, £f£b<«4 0 0~ 
5 0 O-C-CTX-jlz-rsCttCtoT. f*>IiV- 
VFW >ffi*£©3iiii<ha*KJ&U y-7/FK> 
mmzi/W^ K«£3 2 5, 3 2 6. 3 2 7JMI 
fc. 

[0 0 5 2] KftLft**o£?-jr>gl (itL 

Ti?^m ! bU<«I^M^{b#;±tcit^Lfct>©) £x 

T. CVDtefCJ:oTSE<t^mM^J?$ 6 0 0 0 Aj£j5E 

Ltz. 2*>\Zs 7*rty?m\Z&-z>T I TOI85 0 0~1 40 

0 0 0A£J§«LT, Cft*/**— =>^U 

3 2 9£ffi5j&L*:. «^tC, 07 (F) IC^TJ:5 

tC. . TFT©V— */h*U"f >\Z^i>^{7 bft— )V& 
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Z\tl&rt?-ZL>if IT. ^2IOffii-tS3 3 0~ 

3 3 4£Jg6£Li£o Sit^^ >£ 7 -V A©J¥£ « 

•en-^ti, 8ooA, 5oooA<tL^. mmz. isi 

JE©*^ffl^T3 5 0*0. 3 0»©7X-;US:i5^75: 
^. TFT[Hl8§£j£<&£i2-;t. (07 (F) ) 
[0 0 5 3] 

[fBBJ©^] *ite#JT^Lfcf£g{;£&£. 7 
^ MJ •yi7XS©^S*^^Mtffl^n«, JQ 
jSlElSSg1$#©TFT£*^ 'JTWSSntC^LT^fT^ 

T F T £ * v U 7 ©«tn K*f L TSfi^fS] fCfSfiS; b 

ft-T?\Z9MU&<ofz#>\z>&&t2ti2>*y&ffimv>'l^ 

fc. ^JtT*TFT4*tt#H— ««±fcB#*n.5¥W 
tttaJBStCiJ^T. TFTffl^f^mfc'tn-, 

•So ^©SSJII. 0&£#:©#tt£faX$tb£;i<h75*nJt£ 
C©<t5lC*^^ttXH±W^^:^B^T*S. 

imwoffimttwim 

[01] #«9i©HUISii*-r. 

[0 2] *5!B^jcJ;STFT©@B©«aj*m-r<, 

[0 3] *^ii:±5TFT0^ftt«iJ^t. 

[04] *««off«xilWfiiiH**-r. (gfflffll 
1#M) 

[05] **«©fp«xe±iSH**-r. (susmi 

1 

[0 6] £jfi«©featf:swBB£*-r. (Xlttt 

2 #Bg) 

[0 7] $W60i©«s«XfI»rHB«*-r. (£Jfift| 
3#fi§) 

1 I^ISt®^ 

2 . 12 ^S7C^^iJ0ffl« 

3,13 (MAftlH*) 

4 . 14 ±12 3 ©—SB 

5 m%&Mmfc\ste&*m 

6. 7 

8 mwtim mit&mm 
io. ii nfoowttifrfc. 
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